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JOHN P. CoNRAD 2 E rather uniform rate of reduction in concen-1 tration as urea solutions were percolated through some soils in the presence of toluene was taken as one criterion of the enzymatic nature of urea hydrolysis in soils. Additional types of evidence also support this concept (i, 2, 4, 5) . 3 Other soils, on the.other hand, exhibited rapidly accelerated rates of urea hydrolysis as percolations were continued. The suggestions offered that rapid multiplication of microorganisms during the percolation period even in the presence of the antiseptic, toluene, were not supported by the many tests iniposed (5). This paper pre-, sents additional data which may help to explain the accelerated rate of urea hydrolysis as percolations were continued.
PROCEDURE
The standardized procedure for conducting the percolations has been previously described (3). A brief resume will, however, be given here. For each unit percolation a 4OO-gram charge of dry soil was placed in a glass percolator provided with a suitable filter plate and paper. Successive portions of a standard urea solution (the initial portion large enough in volume to bring the soil mass to the verge of dripping, e.g., 150 cc, and later ones smaller and equal, e.g. 75 cc) were added at regular time intervals, generally either every 12 hours or every 24 hours.
Percolations were carried out in a constant temperature room at approximately 30° C. The successive percolates were caught separately and analyzed for the residual urea by the Marshall ur'ease method essentially as described by Hawk and Bergeim (6), except that the indicator, brpm-phenolblue, was used instead of methyl orange. Adsorption of urea by the soil colloids was weak but definite (i). Its effect was not in evidence much beyond the second percolate caught. For each of the later percolates, the reduction from the initial concentration* of the percolating urea solution was taken as a measure of the urea-splitting activity in the soil for that particular percolate.
In case a percolation was to be conducted in the presence of the 'antiseptic, toluene, from 5 to 10 cc of liquid were added to and thoroughly mixed with the dry soil before being placed in the percolator. Toluene in excess of solution saturation was also added to each percolating urea solution for each percolation conducted in the presence of toluene.
Some of the experiments required soil preheated to inactivate any ureaselike catalysts in the soil. To accomplish this pretreatment, dry soil was placed in crocks, wet with distilled water, and, with the crocks covered, heated at approximately 85° C for at least 48 hours. Subsequently, the. soil was dried, sieved, mixed, and stored for the experiments.
RECOVERY OF ADDED NITROGEN
More or less complete transformation of urea nitrogen to ammonia nitrogen in the presence of the antinic has been demonstrated (i, Table 4 ; 2, T The question has been raised whether this sam formation is the important factor in redu concentration of urea in the percolation tec ployed in these studies. In consequence, th lations reported in Table i were carried out presence of toluene, using unheated and p Yolo fine sandy loam, C-68. The figures give average of separate values obtained from each similarly treated percolators. In this table the of ammonia nitrogen present at the start amount of urea nitrogen added is compared sum of the urea and ammonia nitrogen pr the percolates plus the amounts of these nitrogen found and estimated to be in the so percolators at the end of the percolation pe least part of the unaccounted for nitrogen for the untreated soil is believed to be a ammonia to the air during the percolation although* each percolator was kept covered receiving flask (a 25o-ml wide-mouthed Erle fit as close to the percolator as could be acco without a rubber or ground glass connect 
